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ALGEBRA 


; Time : Three hours Maximum : 75 marks 


SECTION A— (10 x 2 = 20 marks) 
Answer ALL questions. ; 


Define: abelian group 


sen wip: QSL ST GOO 


2. Define: Order of an element. 
awug: gr zgine aume 


3. Define: normal subgroup. 
awug: Gprs 2L Gvb 


4. ` Define: Kernel ofa homomorphism. 
, amu: Audas Gamiggdar 20 515. 


5. Define: Autome=phism 


“amu: Ser |eqpairsetd 


6. Define: Permutation 


amu: cuiflen= orib 
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11. 


State any two properties of ring. 
amewsslér gsm Qy ue _ieoneé sa Qs. 


Define: Quotient rirgs. 
amuy: Ty uwm 


Define: Maximal ideal 
wuwu: BuGuG sow 


Define: Euclidean ring 


awug: WAS wer ammu 


(a) 


(b) 


SECTION B — (5 = 5 = 25 marks) 
Answer ALL questions. 


show that a non empty subset 4 of G isa 
subgroup if c.beH=>ableH. 
G-a Qapmbm otsemd H Arg! 
et Gowons Jois Gsmeaure Lom mid 
Gurgona Hubsener abe Hcb eH cen 
Ayas. 

Or 
If G is a finite group and aeG, then prove 
that a0) =e, : 
G aaus apiceym Gvb wind aeG eraa 
aO = 6 cer Puas 
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19. 


20. 


If J is an ideal of the ring R, then prove that 
R‘U isa ring. 


U adug amo R-cr Siob rad R/U 
TELS) QU ummu rar Ays. 


Statə and prove unique factorization theorem. 
sabau snai sÀ Gsimgmss ad Ayys. 
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12. 


13. 


(a) 


(a) 


If H and K are finite subgroups of G of 
orders O(H) and O(K) respectively, then 
r O(H).O}K) 

prove that OHK Olax)” 

H wood K auma qampu O(H) 

wpm 2K) aiflnesencr zwu G om 

Ran aL Gomedr CCCI 
O(E}O|K) 

OK = Cara) car Baas. 


Or 


Prove that subgroup N of G is a normal 
subgrous of G iff the product of two right 
cosets o? N in G is again a right coset of N 
inG. 

G -& isab N yag G-ér Gpitenw 
etearcrs Quis Gaweurmsm wpmid 
Gungyorer Bubgsoner G -> N -ar AG amg 
Jowmsanmsaie GuGgésyb gi aag 
Jimomsenore AAG cox Amas- 


Show that i(G) is a normal subgroup of 
AG) 


1(G) saug A(G) -r Cpitenw er gawmeb 
cers srs. 


Or 
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14. 


15. 


(b) 


(a) 


(b) 


(a) 


Show that every permutation is the product 
of it’s cycles. 


TEE PG alme wonppep sgi apasa 
Quessangb cons sm Ds. 

Show that every finite integral domain is a 
field. 


HS PG Uyam cer AAE Youre 
aes sri AE. 


Gr 


If U is an ideal of R and IeU, then prove 
that J=R. 

U adug R-cn Siow topmib TeU aao 
U=P. am Hyas 


Let R be a commutative ring with unit 
element whose only ideals are (0) and R 
itself. then prove that R is a field. 

R aaua aag oy Asra Uifliombmt 
Seam Gogh agar Sioriscr (O) opm R 
WEOGw, crafl R erigi yard cron Anas. 


Or 
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16. 


L 


18. 


(b) 


Show that a Euclidean ring possesses a unit 
element. 


WSSo.wict ammura Mays DMCs 
Qaram HFG aai sm_Os. 


SECTION C — (3 x 10 = 30 marks) 


Answer any THREE questions. 


State and prove Lagrange’s theorem. 


AospmenAder Copmsens eH Hyiays 


Let ¢:G—G is an onto homomorphism with 


kernel K , then prove that G/K =G - 


ġ:G>G aig Core Aew wong siy- siser 


2ta K aao G/K=G cen Aaye. 


State and prove Cayley's theorem. 


alien Cronsongs aM Says. 
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